METHOD
Young adult, Wistar strain, male rats were used in all of the experiments. Body weights ranged from 200 to 300 grams. Each rat was anesthetized with ether, and the jugular veins exposed. One vein was severed and, after considerable blood loss, 40-50 ml. 0.9% NaCi was infused intravenously in order to wash out as much blood as possible. Then the two submaxillary glands were removed and immediately placed in a mortar full of small dry ice chips. As soon as the tissue was frozen, sand was added and the mixture was ground with a pestle to a fine powder. At the close of communition in a cold room (4°C.), the dry ice vaporized; then the powdered tissue-sand mixture was transferred to a centrifuge tube, and 2-4 ml. phosphate buffer (pH 6.9, ionic strength 0.1) was added. (Of several buffers tried, phosphate gave the best results.) The mixture was stirred for ten minutes, then placed in a centrifuge with a pin type head for seven minutes at 3,000 rpm. The supernatant fluid was decanted off and either used for electrophoresis immediately or stored in the cold room and used within 48 hours.
Paper electrophoresis was performed with the apparatus of K6iw et al.8'9 Acetate, phosphate, and veronal buffers (pH 4.5-8.6, ionic strength 0.01-0.1) were used along with Munktell No. 20 filter paper. The potential was 100 V, currents ranged from 1.9-2.5 mA per strip, and running time was 12 hours. Amount of sample applied was 0.1 ml.
After completion of electrophoresis, the strips were placed in a 700 C. oven to dry for half an hour and subsequently were stained with amido-black.5' After staining, a photometric device*' was used to scan and measure the intensity of the stain along the patterns.
EXPERIMENTAL
In one experiment, seven animals were sacrificed and the submaxillary glands removed and treated as above, in order to test the reproducibility of the method of preparation.
In another experiment, six animals were starved for 12 hours, then 30 mg. of 1-methionine containing about 300 uc. sulfur' and dissolved in 0.5 ml. physiological saline was injected intraperitoneally. Seven hours later the animals were sacrificed and the submaxillary glands were removed and treated as above. After electrophoresis, the stained filter papers were scanned with the photometer, then each paper was cut across into 4 or 5 mm. strips. These small strips were placed all with the same side up in aluminum planchettes and the radioactivity was measured in a windowless, preflush flowchamber (Tracerlab) with a counting accuracy of better than ±2%o.
In another experiment, three rats were exposed to whole body x-irradiation before injection of S35-labeled methionine. X-irradiation was carried out with use of a 200 KV x-ray machine at 75 mA.t One rat received 100 r four days before injection, the second rat 200 r 20 hours before, and the third rat 300 r four days before. The submaxillary glands were removed and treated as above. After electrophoresis, measurements were made on the filter papers in the same way as before, first with the photometer, then with the flow chamber.
RESULTS
Of the various buffers tried, the use of veronal resulted in the clearest separation of the main fractions. Photometric measurement of the electrophoretic patterns were reported as curves as in the example in Figure 1 . Four separate components can be noted, all migrating toward the anode. In all experiments these fractions appeared consistently. The fastest moving fraction "A" was always distinct from the second fastest moving fraction "B." The third fraction "C" and the slowest moving fraction "D" were less clearly separated and it appeared that each might contain several subfractions. Fraction D sometimes seemed to separate into two components.
The percentage distribution of the proteins of the four main fractions was estimated. The fractions were parted by dropping a perpendicular from the lowest point between two adjacent peaks to the abscissa. A planimeter was used to measure the areas under each peak. Results on 13 rats are shown in Table 1 . Fraction D was consistently greater than Fraction C, but Fraction B always appeared less than Fraction C. Fractions B and A relatedly varied; either they were about equal or B was greater.
In some instances a heavy precipitate stayed at the starting point, i.e., the place where the sample was applied. This mainly occurred when cen- trifuging failed to clear the sample sufficiently. After electrophoresis the glass plate-filter paper-glass plate "sandwich" was disassembled by removing either the top or bottom glass plate. The filter paper-glass plate remainder was dried horizontally with the paper up. If a precipitate was present on the side of the paper where the sample had been applied and this side was down during drying, after staining one could observe on the other (up) side the soluble proteins which stayed at the starting point. The precipitate masked photometric measurement of these soluble proteins, but the effect was visible to the naked eye.
Results with rats previously injected with S35-labeled methionine may be seen in Figure 2 . The location of the radioactivity fairly well coincided with the location of peaks of stain intensity. In Fraction A there appears a slight difference in location; the stain was ahead of the radioactivity. Several subfractions in C and D, indicated by the staining, also appear in the measurements of radioactivity.
A few preliminary experiments showed that x-irradiation caused no changes in the electrophoretic pattern of protein components of rat sub-maxillary glands as assessed by amido-black staining. The relative amounts of soluble protein fractions were quite similar in the various samples obtained from animals receiving different amounts of radiation. However, the irradiation did seem to affect the bio-labeling of the proteins following the injection of S35-labeled methionine. After 100 r, the distribution of radioactivity in the different protein fractions appears the same as in the control samples. However, after 200 r, Fraction A displayed a considerably higher amount of radioactivity than that of the control. After 300 r, an The arrows represent the starting point and the direction of migration toward the anode. Curve labeled "protein" is the photometric measurement of the intensity of the amido-black staining. Other curve is radioactivity measured from strips of the same pattern.
additional effect was noted; one large, single confluent peak could be seen corresponding to the location of Fractions B and C. DISCUSSION Demling, Kinzlmeier, and Henning' reported results of an electrophoretic study of various tissue extracts, e.g., lymph node, liver, skin, etc. These authors emphasized the many technical difficulties one has to overcome in obtaining an extract containing native tissue proteins without considerable denaturation. In our case, mere grinding of the tissue with sand yielded unsatisfactory results. The extract contained insufficient amounts of proteins for facile electrophoresis, and, in addition, the faint, diffuse fractionation which resulted was interpreted as a sign of considerable denaturation of the proteins. Our technique of freezing the salivary gland immediately after removal, and subsequently keeping the tissue at low temperatures during the preparative procedure, provided a convenient concentration of proteins for electrophoresis and, as far as could be judged from the sharp, distinct fractions on the patterns, denaturation was largely prevented.
The electrophoretic results reported in this paper represent those cytoplasmic proteins which are soluble at pH 6.9 in KH2PO4-Na2HPO4 buffer. We found that the use of this eluant produced the best electrophoretic patterns. (One should bear in mind that composition of a tissue extract is largely determined by the dissimilar solubilities of the different proteins in it. In this study it is realized that the electrophoretic patterns consisted of only those salivary gland proteins which were soluble in the eluant used.) It appears quite possible to be able to obtain different results with other eluants.
One can assume that our results represent true tissue proteins with insignificant contamination from nonspecific intercellular plasma proteins. If our electrophoretic patterns contained large amounts of plasma proteins, one would expect to find a high peak at the place of albumin but this was never observed.
The S35-labeled methionine became incorporated into all of the protein fractions of the salivary gland extract. Although the number of these experiments was small and they should be considered qualitative and preliminary in nature, some quantitative reasoning appears possible. The radioactivity per unit amount of protein appears to be considerably less than that of the plasma proteins. The rate of turnover of the plasma proteins, as determined with S35-labeled methionine, is fairly well established,"' but there are no similar data available pertaining to the turnover rate of the salivary gland proteins. The considerably smaller degree of biolabeling of the salivary gland proteins, as compared to that of the plasma proteins in the same animal, could be attributed to at least three things: (a) lower methionine content of the extracted proteins, (b) slower turnover rate, (c) very rapid rate of synthesis. This latter event may be so rapid that radioactivity of the protein extract is already low seven hours after the methionine injection; also this latter interpretation appears to be the most plausible, particularly since the salivary gland produces and excretes a considerable amount of protein. This, added to the general cytoplasmic turnover, may result in a rapid elimination of radioactive proteins from the gland. Further studies, varying the time between the methionine injection and the removal of the gland, are needed to solve the problem. It Paper electrophoresis and rat gland extractI HOGBERG is felt that the use of labeled amino acids offers an effective way to study the dynamic processes of the production of the salivary gland proteins.
In paper electrophoretic studies of the plasma proteins, with use of S35-labeled methionine, the position of peaks of stain intensity and the peaks of radioactivity were in identical locations.' In our study, there is a dislocation in the peaks of Fraction A, as assessed by staining and compared with the measurements of radioactivity. This discrepancy does not seem attributable to the technique; similar methods produced agreement with plasma proteins. Two possibilities are proffered in explanation: (i) a minute amount of plasma proteins present in the gland extract could cause a peak near Fraction A, the location being near to that of albumin. Taking into consideration the much higher specific activity of the plasma proteins, a contamination appears conceivable. (ii) Also there may be a salivary gland protein migrating at this rate which has a greater specific activity than the other proteins migrating to or near the same spot. Further studies, adding known amounts of radioactive albumin to the gland extract, are being planned to clarify the picture.
The results obtained following whole body x-irradiation also should be considered qualitative and preliminary. The experiments were designed to test the responsiveness of the salivary gland to ionizing radiation; therefore, medium dosages were used. The changes observed indicate considerable radiosensitivity of this gland. In addition, the methods seem to offer opportunity to determine the minimal dosage of x-rays which will interfere with the protein turnover of the gland. Such information would be valuable, particularly in regard to the known consequences of therapeutic radiation delivered in the neck region which often are followed by rapid decay of the teeth in humans. Another interesting correlation, one might point out, concerns postirradiation infection originating in the mouth as a possible result of alterations in the salivary constituents. These problems seem suggestive for further follow-up. Paper electrophoresis studies consistently demonstrated four distinct fractions.
Intraperitoneally injected S35-labeled methionine became incorporated into all fractions. When tested seven hours later, the radioactivity of all salivary gland proteins extracted was significantly lower than the radioactive content of the serum proteins.
X-irradiation (200-400 r) grossly changed the biolabeling of the salivary gland proteins.
Further use and potentialities of this new method were discussed. The possible clinical significance of the radiosensitivity of the salivary gland was pointed out.
